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(54) HEAT STORAGE MATERIAL COMPOSITION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a heat storage material composition desirable for floor 
heating or hot-water supply simply and inexpensively by using an olefin copolymer produced by 
using a single site catalyst. 

SOLUTION: This composition contains an olefin copolymer being desirably an ethylene and/or 
propylene copolymers produced by using a single site catalyst [e.g. bis(methlcyclopentadienyl) 
zirconium being a metallocene catalyst], desirably having a density of 0.925 g/cm3 or below and 
a melting point of 60-1 10° C. The comonomer component is exemplified by ethylene, propylene, 
1-butene, 1-hexene, 3-methy|-1-butene, 3-methyl-1-pentene, 4-methyl-1-pentene, a 
vinylcycloalkane, styrene or a cycloolefin. This copolymer has a narrow compositional 
distribution and has a large latent heat of melting at 1 10° C or below. 
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0 - 1 0 0 'cvwicM&zm-r y -^-^Dis-r * c 
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X« C2) -C^StlS-ffc^t?**. 
[0007] 
[<fcl ] 

H,. s ) . MR 1 r c n 
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3, 4, em<Dm***ku, L«mmwtc*tt^is 

GH\ m«^(D<B^rO«±<7>SS^^L, [R 4 ] »- 

^Hlf b«4IWS C 1 3 Oi©^tc«, p+q+r=V£ 

+ q + r = V- n*mc-rOJUt]E<D&&-C$>Z>) 
[0 0 0 9] R l StfR* <Djy*#J± UTS*. ^ 
S, ypfcVUS. -fyypbVUS, y^;u 

>*rt>» % ^zyjvm. ^zf^j^m. jrf^frm. yx 

n>g,. o - f V)Ht< m- K'l;H9<DTy-;H, 7 
tafia jt?jt£. yjl/;fpx^;U^ y;i,:tpy ccx;u 
^po^f;H t ^oaxf;H 4 ^ao7x^ 
yp^ey^l^ yp^x?-;t,g v yp*y*x;u 
3-F-rf*;«, 3-Fx^;US, 
^^Pgl^tTklRS, b»**frisvjum % b V 

WSm. *b*ls^ yptf^S. -<y 

yp#3->S, yh^fg, -fyyh^>g. t-yh 

*^S, ^>£y*ty *y*^g v p-h'JWtJ/ 
m - h yji/^vs, o - h y^u^^vs^cor y 

j**)\,m. x^;i/S, ypbvug. -fyyatf*^ y 

So 

[00 10] $/c v R 1 <bR* <h^SCi(C^brff^ 

$titc3mm<DMftm±is-az, ^u>g, x^u> 

-fv^af;f>i, ^^^;u^^y7 s >S, ^y 
* ^ i) >Scd j: ^ frTJl^ y r r >S, n> 
->yu>g % ^x^vi/^ ^ypb\a^yu> 

g, ^^x^i^y u>g % y ?\>uy *xji,f \) u> 
g, ^^i/^v^pb'^yi/vs, -rf^i'-t-y^ 

5 U>S, Px^juyts U>g, 5/7'Pt%y;^ u 
t/>fv^D^y;l/$i/>I % S?y ^xjt^i,;* 
u>3, y ^)ix.^)vyjv^ u>S, ^ty *x;u^ 
u>g, ^^Wy^ab-;l/y;^i/>I v 

- 1 -y^i^u* u s&yt-vx^A^wss 

ttS9. 7^ygl¥ % *xy*x;i^^#ptf*>n£«, 
^x;^ y;l/*ux^g % t^^fcKP7^l/^ 
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[oo i i ] r j o*#«iurtt, s?>i>m. x^u 
g, ^pfjn, -/yyptvi/S, y^ug, ^v7f 

^S. t-y?-;Ug v -<>^;ug, -fy^>?-;Ug, ^ 
^>tg, -\y^;Ug, *>7=F;ug % yx;ug s ^>jU 

*^cdt^^;us, 7*^n ( P - b vji>m. o - b 

y;uS, m- h yjug^cDry — ;ug. y;u^-p^>;u 
g, y^px^i/g, 7^P7x^H, ^pp> 
io ^;ug, ^ppi^;H k ^pp7x-jH, yp^e^ 
^tg. 7'a*xf;H 4 yp^ey ^xji/g; 3-F^ 

*)l>m. 3- Fy :*x;Ug2|;cEMM3g 

miitfcmm, y ^*, ffiig, 3^^cd^p^ 
>s b y ^ ^;U-> '/JUS; h y x^-;u>> y f 1/^7 

h*^3, 7 P P^+i/S, ^V7 r P^^I, 

•^7 7'h + Vl, t -y F+->S^CDT^P=t^> 

y^y + ^S. ^^uy^y^^S. -<>^y 

20 o-^-+i^F y;l/S^CDTy-JU^^^S s i^^^- 
FS, FS, ^ypbVUT^ FS V 

i^-t-^^r^ Fi, ^>fv7*Pb>7$K 
y;u) r 5 FS^?cdt5 FS, ^ ^;i/^^r^3i+^ 

x^;b^^r^n + ^S, y*P tVU^^T^n^i/ 
y^eF*7;i/n^>g x t -y^u^^r;bp + 

S, x^^us, yptvi/a, ^yyptvus, y^;l/ 
30 7*^.;H k Sf^(D^py>, ^F^^S. xh 

yp^^->a, -fyyptf^^s, ^^^;ur 
^ FS. p< f *7;i/3+^SWf 6ti, y 

[00121S/C R J ^CpiM^t/cS»|«at 
CpH 4 (CH, ) n O-(l^n^5), CpM 
e 4 (CH 2 ) n O-(Un^5) k CpH 4 (Me 
, Si) (t-Bu) Cp (Me, (Me, S 

i > ( t - Bu) (Cp(i^p^>^j;x^l/ 

40 n*. etc, r 3 mmtt&&uxmf&2titciimmi& 

^(DMftffltUT:^ -OCH 2 O-, -OCH, CH 

, o-, -o (o-c 6 h 4 ) o-m&mtfiz>tiz 0 

[0013] M<DM#m± LT«\ ^^>^»)A t > 

F'J^a, 7>^?> t -tzy»>A v y^-fe^-^^A, 4^^- 
>^^a, -y-^y^A, a-Pt^A, ^/F y x^ a, f- 
;utr^A, ^7 , Pi/')A, ^h^^^A, x^tryA, 

a, i-y^A v yphr^^x^A, r>^>, ^^x^7 

A, A7^.-)A 4 /^^^A, x^-y v 

50 ^>^it/, ^pa, ^ey yf= r > v ^>^xr*>^^cf 
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e>n£ 0 C*l6<£4>, 4j£<D^*x^A, is)l>zi^ 

[0014] LCDMftfflt LTtt, S/x^;Pi-f;K 
r-fe hx h yjKJDJ:5«c— b yA4BL ^^;^;K7 

MW^7^, h^^7^>-C4^ 10 
[00 15] CR* 3 ""©ftftMiirtt, ^h^^x 

PiKu-K -^l^^n^x:? b3£&WtfZ>C 

P. q 0 3 OS» t jff S 1/ < {i 0 Xtt 1 t* -6 e r 
lZ0^3<DW&X?&&L<telXlc*2~C$>2> 0 nteO^ 20 

[0016] &mWCcm2>is>#)\,VJ bMMte* T4 

*B^r£fc<D<t UT«\ ex ^Jl^>^P-^>£t/x 
^a—fAS^P^-f K k ex (x^;Ui/^p 
^>^^-^) y;i/n^^Ay^n 7 ^ h\ ex 

^UV^P^O^xx;!,) ^3^.^A^^^;k t: 
X (x^;l/*^p-0£^xx;U) ^U:ax^ A^-rf 30 
)V X ex (**)l'U&X2'<>&*s3L^>\,) ^7 A 

•^CjRlfcft* t^X (x^t>£^n.'<>£^xx;l/) 

ex (^^Ui^n^>^x 
^;bPx£At^P^-f b\ ex ( F 
^P^>£*PXX^) 5^1/px«>a^p^-Y h\ ex 

^P5Yh\ ex (x^l/f 5 * h ^JU^^P-^>^^ 
xx;U) S^Unx^A^p^-f K % ex (^>:rx 

;i/> ^upx^a^p-^ h\ ex *j[,*s#u 
^>$r**xxjio ^jI/px^a^^k trx ( h »; ^ 40 
?;l/y^p-;>^i;x^;l/) t^Unx^Ai^^k e 
X (t* h ^-X^JUv^p-^^^xxjl/) i^Uxix^A 
^ ex (x^;l/f^7^^l/i/^n^>^^x 

^^^.^Ay^^k ex (-O^xjU) 
P~^A^*Jk ex (^^>>^p^>^i; 

;u) ^uax^AHTk^b^ trx (hyy^^^p 
*<>iryx:=jt,) ^Jb=i^»>A-**fl:^ ex (x^ 

il'f h7^fJ^^o^>^i/i^) i^;l/=ix^AIl 

*^fb^j, ex ( k ';^f^'j;k>^o^>$^ 

Jl/) ^D-^AW^k ^X ( b VJ*)l>*sV)\,*s 50 
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^D^^yx-w ^px^A^ssffc^ ex 

V&is&u^J b> ex ( h y 7Wn^ ^Ji/^^n^ 
>£^xx;U) ^ax-)A^^ ex (h'J^;U 
2f-p^^;l/^U^>£^Xx;U) ^>rUnxr>AZl7K^ 

fk«j, v >**p t ,| jr> - ex <^>r r x;u) ^3- 
^ a>>^ n7>f K. ^V7 , at , yf>-^ (^>fx 
;b) ^Unx^Ai^^k >r v ^'p e »; •f r >- ex 
<-f>**— AO ^^^^A-**fk^ -<>^^^;u 
*^P-^>£^xxjl< (^p^>#^xx;lO 
-•)Ay^a7>fh\ ^>^fjk>^p-\>^x- 

>£^^4^i7P^>£^xx;U <»>7p^>£^xx 
^U^^A-TK^Ifc^ X^U^h^^^JUV^ 
P^>^i/xx;b (^£>P-^>#^xx;lO ^3^.^ 
A2*^tf, ^V7"Pfyf> (^>^P^>$*/xx 
HO (^A/^Uxjl/) ^3-^a^^P7-T h\ -TV 
^t''ir> (i/^P^^^xxjH (:7JU:*ux 
A0 ^t-xix^A^y ^y^U^y^U (^^p^ 

si's ^V7Pf'Jf> (^^p^>^t?xx.;l/) 

^3^^A-**{b», ex (->^p-c> 

^r^xxjl.) i/Jl/3^H;A^P7^ h\ ex (5>^P 
-<>^^xx;l,) ^;l/nx^A^y^;k tTX (^p 
^>^i/xz;l/) i/;l/3x-)Ai/xf^ ex (^^p 
-x>^^xx;u) yjl/ax^A^yp e^U, ex {l/f 
P^>^^xxjH ^3-^A^7i^;K 
^p^<>^tPxxjl/ (t^^P^>^^xx^) ^;l/rax 
^A^^P^-f x^l/i/^p^>^^ x - ; |, 
p-\>^^x^;l/) ^Jl/nx^A^^p^H' K, 
t/^P-x>^i/xxjl/ (^^P^>^^xx;u) ^3 

X^AJ/^^k Xf jl/y^D^>^i; x - ;l/ (^>^n 

^>j?i/xx;l.) ^;l/ax>)A^f;K ^^U->^p 
•^>^t?xx^ (^^P-^>^^X^JU) i/)\szi Xf) A 
H*^b^, x^^>^n^>^?>/xx;b (^>^p^> 
3?^xx;U) ^^n^^AZ^k^ft^, ^^^JU^^P 
^>^$;xx;l, (^^P^>^i/xx.^) ^x^A 

^ p ^ ^ h\ h y j p-k> ^^x^-ju (^/^ 

P^>^^XJ=-JU) yJU3X^Av^U^>{ h\ h ^ 
^^^p^>^$;xx;b (^^P^>^^xx;b) 

^nx^A^^P7^ h\ ex (^<>zj*)\,is?n 
^>^^xx;b) ^Uxzx^a^^p^-Y F v rF7^ 
^;^>^p^>^$;xx;l/ (^^p^>^t/xxji/) $x 
^xix^A^^p^^ K % ^>f^^;u (5>^P-^>^^ 
xxjU) ^;Ur3X^ At?^p7 h\ V* T-jlispasK 
Z>isX.~)U ($/^P^^^xx;H ^JU^x^A^ 
*?-)\/ x b ^^>^P^>^i;xxjl/ P^:> 

P^>^iPxxjl/ (i/^p^^^x^) ^ 3 x^ 
A^^^;U V ex (^>^^f^v^P^>^i;xx 



^>^^x-il/ (>^P-<>£>/xx;U) ^;Urix£A 
i^^Jk ^>f r ^.JU 0>^P-^>£:^:c^;U) 

p^>£^xxjU) ^;U:ax£Ar^k^ttBj, MM* 

^~VJ±rjkmiWto. ex ('ozjrjistszu'oz 

($^p^>£^xx 
>£*;xx;t, (i^p-o^xx;!,) S^rnx^AZl 

£^xx;b) S^nx-jA^of^k b ';7Wo^^ 
;k>^p-\>^s;x^ (2x^p^>£^xx;i/) 
=ix«?a- TkSffc^, ex (v^p-o£^xx;u) 
( b Vstf-Jizsyji) ex 

ex (^>^a^>^^;l/) 
^-^A, ex (t^p^>£^xxjio ( ex (^^ 

^n^-^A, ex (5>^n--<>^^ 
xxju) ( h y y^oi^yAO (-<>^u) s^i^x^/ 

A, y^U>-ex (S^P^>£*?xx>t,) >^ 3 - 

^a^^p^-tk, x^u>-ex (f^p-^>£^x 

ex <^p^>£^xx;i/) ^-^A^n7>{ 
F, v^^u^yn/- ex (>>^p^>^ i ;x- jl ,) ^ 

;Unx^A^P-5^ F, U > - ex (i^P-x> 

:/P t''Jf> - ex (i/^p^>^x^) 
•JfAS^^k ^^;l/^y;U- ex (^>^P-<>£^ 
xx;l,) U>- fX (^^ 

P^>#^xx;L/) i^rnx^A^IRfbl^ x^U> 
-ex (^*P-c>*^xx^) ^az^Al*»t 

1*5v -f v^pey^-ex (^^p^>^^i^) 

^h) , ex (y^n^>^>^x^) s^nx^Ae 
x ( P - h;ux>x;i/^^ h) , ex (e>^P^>^5^ 

xx;l/) ^;UPX^Aex ( h V y)V*UJZZss\)\,* 
i~b) % ex (y^p^>^i/x^) ^bnx^Ah 

■;7Wpy^>xwth^P7-{K, ex (^>^p 
^>£tPxxju) e^upx^Aex <^>-tf>x;u^7" 
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h) , ex (^P^>#^xx;U) ^JUrJX^Aex 

(^>^^ji/^-p-^>-fe*>x^^^ h) v ex (e>>7p 

F\ ex (^>^P^>^>/x^) i/Jbn-^A 
h 'J7^*P^^>x;Urh^ K ex (r- 
b^M&frUZu^Zs&ZsjL^ji,) ^;U3 — «^Aex 
( F U^;1/^p^^>xju^^ h) % ex <^>7 t x 
;t/) ^px^Aex < h y:7J^:*p^*>x;^;J^:^ 
h) , x^u>ex w>:txju) ^;upx^Aex 
10 ( h y ^;u^-p^^>x;u^^ h ) v ^v^Pfjf^ 
-ex <-/>f»xjio s^^px^Aex ( b vyjv*& 
-**>x;l,*^F> % (SEf^;t,7^» 

(^bz'jtf'Jl'is&a^l/Zisx.^jl,) is^^ts^lsis 

(2. 3. 4, 5-f h7^^>^p^>^i/x^' 
>10 ^^>5^^>^l/^l/PX«i7 A, -f>f^^^3 
x^Ahyx (^f;l/7 5F) , -f ^x^S^rj x 
^AhUX (^x^;UT5 K) . ^>7 r x;U^UzJX^ 
Ah yx (y-n-7'atW> F) , 5>^P-c^^^ 
20 xx;u^unx^A h »;x (^y^7 5 K) . J?-Jl< 
^^p^>^*/i^^^3-^a h Ux (^f;l/7 
^ F) , (®ES7f;l/T ^ F) (f*h^^^;U->^p 
^>3?^xx;U) - 1 , 2 -x^>^^ju^Jl/PX^A 
^i7P^-< F. (y^7^ F) - (fh^y^^ 
P-^>^^xx;U) - l , 2-x^>^;^3x«) 
Ai?^P^^F, (X^JUT^ F) (^b^^^)U^? 
p^>^i/x^) ^f-l/>i/;^x^A^^P7-f 
K% »za^fJb7 5 F) (^h^^^;u 
J/^P^>^i/ix;l/) i/7>^x^A^^P7 
30 F, (-^>^;UT5 F) ls^^)\y bU mzsfa 
^>a?^xx;l/) i/^^I/n^^A^^p^-f F, 
(:? *x;u*x:7 F) (f h7>^^p 

*-^7; F) h ^^^;l/^^p^>^i/ 

xx;|/) ->^>^l,33X^A^^P^^ b\ (2 - ^ h 
^>7xx;b7 5 F) (t- h ^;U5>^P^: 

>^^xx;U) ^^>^1/Pjl^7A^^P^-< F v (4 
-7^tP7xX^7 5 F) ?-)\, (^bzrstf-JUis 

^P^>^^xx;b) ^^t/ax'jA^^p^-/ 
40 F, ((2. 6 -SP ( 1 -^^Jl/X^W 7^x;U) r 
5 F) S-^t^I/ h7^^l/^>^p^>^^xx;i/) 

F isJl ^x^Av^P^Y F«r** B 
[0017] */c, — Ig^; C2 J ^ta^T€>^cD<f:Lr 
« v ex (^?;^^p^>^x^) ^;upx^a 

(^070*) (t- h ^x;U^u^ h) f F7t F 
d>'^>^f*, ex (xf;k>^p^>jfi/x^W ^ 
;UPxr>A (^P7^ F) (7 s - F-57*xjUzKu- h) 
r-h^t FP^-7>jg<$ % ex (^^;u^^p^>^^ 
xx;U) t?^nx^A (^^l/) (fF77x^l/ 
so -F)f h7tFP77>g^ ex (xf;H/^p-c 



;U^KU- b) t Kn^^>igft:, fx (^^;U>> 

^p^> £S>xx;U) S/;i/3^«jA (t F'J F) (r* h 

F) (t" h ?7 jl^jUtFI'— b ) T^F^t FP77>i| 

fx ( *>\, s> ^ n £ s>x xn, ) t/j^x^ 
a (^07-/F) (9- h^:7*x;t,s*ru— b) fF7t 

-F) h^t: FP7 7>tl^ f X (t- b U*)l>*s 
fa'OZisx.^ji) v^u^x^a (^P7>f F) (r- 
b=y? h) t" h^t FP:7^>£g{£, fx 

(x^r F^^fJl'V^U^>^^Jl/) 
»5A (^P7>f F) («7*h^:7.xX;U;j<U- h) 7^ h ^ 
fc FP77 fX (^>f^) *y^:nx^A 

(^P^-f F) (r- b"?V *~)istfl<— b) rh7tF 
fX (^7^H/^#P^>£$yxx;l,) 
tx;l/^j^^A (-rf^JU) (fF77x^;^i/^ b) t* 
h^f Fp*7^>$H$. fx ( F y ^7^U*y^p^>£ 
*yxx;u) s;;l/ax^A (7- b "yy 

U-F) <irFvf FP:?^>$§#, fx (^F^t^U 
*^P'<>£^xxjl,) *yjl,px^A (7" h 

?y b) ^h^t KD7 7>a», fx 

^ A (^T 1 ;!/) (7* h x^;i/^u- b ) f F 7 1 F 

ny^Zs$%&. fx <^>f^;iO s^upx-^a 

^) (T^F^^xji/jjfu— h) r^h^f Fp?^>$§ 

fx (^7^t/*^p^>*^xx^) ^^nx*} 
A (tF'J F) (7=- byy b) rF7t F 

P:7^>£§f*. f x ( F y^Jl/^P'^^xx 
W ^ax-)A(bFyF) (rb^y 
F) fh7bFP77>m, trx(x^f F7^f 
;^>^P^>^i;ix;t,) iyjUax^ a ( t Fy K) 

b^y *~)VtFu- F) fh7b Fa 7 
fx ( F y ^7^1^ y ju^^p-^>£:^xx;u) ^3 

— ^ A (7- F77i^;^U- h) 7*h^b 

Ku:?^>tg#\ bx (F'j^^>y;k>^p«\>^ 
iPxxjt,) (t K V K) (7 s - b^y 

*KU— F ) T^h^t Fp:7^>£§# x ^ (F»J7W 
P^ T^Ui^ P^>£i>xx;L/) i^Unx^A (y^ 
(7^ b'yy *~>V&t>— b) r* h ^ t Fp:7^>$§ 

bx (Fy7Wp^^>^o^>^$;x^) 

^px^A(tK'JK) (^F^^x^tffu-h) 
7* h ^ t FP:?^>IS(fc -rv^nf U7*>-fx (-f 
>7 r ^;U) */jH3x^a (^P^-Y F> (rF77x^ 
f ) 7=- b"y t Fn:7^>fiK* % -rv^afy^ 
>-fx (^>7 r ~Ji') v^Upx^a (7- h 

^^x^-jU^u-h) rF^t KP77>ti^ ^7 7' 
Pf y 7 r >-f X (^>7*x;u) ^;i/3x^A ( t f y 
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F) (*r h x^jUrKU- b ) f F7bFP77>JS 
^>^^7 c ;l/^^p-^>^^x^;u (t/^n^> 3? 
*^xx;u) ^3^>)a (^P7-f F) (x h^^x 
;U#*U- h) F7b Fn:?^>«#, x^;U:r h^y 

;Upx^A (^P^W F) (t-F77xxj^u-F) 
rF7b FP77>|g^ t ^>£y t^U:>^ P^>£>> 

XXJU (i/^D^^yX^) i/;l/3X-)A (^t^ 

^) (7" h x^Wu^ h ) rHt FP^^>ii 
10 xt^jI/t^ h 7^ 7 c ;l/^^p-x>^^xx;U (*y£>p 

X^tffU— h) 7 s * h-7f FP^-7>tgf$ % 

Sy^P^>£*yxxjl, (y^p^>^^x^.;l/) ^3 
x^a ( fc F y F ) (7* F xx;l/#i/- h ) h ^ 
bFP7 7>gft, i^7-F7^Wy^O^>^t; 
xx;u (^^n^;>^^xx;U) ^;l/Px«j7A (b FU 
F) (7" F77x^;l/^u>- b ) r-h^fc FP^^>|g 
Yy7*Pb*'Jf> (->^p^>^^xx;U) (7 j\, 
*Ux;U) txju^x^A (^P^-T F) (fF77x^ 
20 b) 7 s * h^t FP:7^>gi{£, ^y^Pb'Jf 

> (>>^p-x>^^xx;u) (7Wl/x;l/) ^;Unx 
^A t^^) (7^ F77x^'l/- h ) f F7b F 
p:7 -7 V7*Pf yf r > (^^P-^>^^xx 
;b) (7;^l/Xji/) i/;b3x^A (bK'j K) (7^ h 
77xx;^u^F) fF7bFP7 7>li(* k fx 
(->^P^>^^xx;U) sz-^j a (^P^-Y F) 

(fF77x^U-h) 7 1 - h FP-7 ^>iti* v 

fX (y^P-O^yx^) (y^^) yJ^x^A 

(fh77x^b-h) 7- h 7t FP7 
30 fX (5y^ P<^>£>>xx;lO (x^;U) ^l,zix^A 

(fF77x^l/- h ) 7^ h ^fc FP^-7>|g^ k 
fx p^>£syxx;lO (7'PkVW i^^ax^ 
A (r- h 7 7xxjl/^u- h) f F7bFP77yJS 
ffc. fX (->^7 P^>^yxx.;b) ^x;U) iy;U 3 
A F77xxjUf U- F)fF7bFP77> 
fgf*. ^^;^>^P^>^^xxji/ (i/^p^^^x 
x;l,) yJl/^x^A (^P^ Y F) {Tb^y *~)\,# 
\y—b) "r>b b FP^^>|gf$ > x^;u->^p-k>^ 
^xx;b (y^p^>^yxx;l/) ^3X^A (^p 
40 7-/F) (f F77x^.;^i/-F) f F7t FP77 
>$b&s ^ (xf jl/y^p^>^yxxjb) i>;Unx 
^A (^P^-Y K) (fF77xx;^ h ) 7" h ^ 
bFP^5>t§i$. ^Wy^p<>^^xx;b 
p^>^^xx;u) i>;urix^ a (y (rb^y 
xx;^L/-F) f F7bF*P77>iSft, x~?-)\,Zs>7 
p^>^i/xx;l/ (y^p^y^yxxjb) $y;Unxr> 
A (f F77xx;^i / - b) fh7bF*P 

y >0t<$, ^^Jl/^^P^>^^XX;U (y>7p/K> 

^tyxx;U) >?;Ur3X^A (bF'JF) (fh77x^ 
50 F) 7=* b? t FP^^>|g^ v x^jU^^p-k 
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(tF'i F) (f f-77x^U-h) f h7tFP 

>^^x^.;l/) <^p^ F) h 

F ) fh7t FP? ^>$if* v F 
^P^>£^x.r.JU (->^a-<>^^J.-r-JU) S^lrn 
A (^P7^K) h^cn^l^U- F> r-h 

^b Fp:7^>|§#, fh7^^;^>^n^>^yx^ 

K) (t* h ^^JU^<U- h ) fF7t KP^^>|g 10 

A (^n^-/K) (t=~ F^"7 ^JU^U- F ) ^ h 
^b K n 5 -O-r—ji/ (^#p--0£^.xj=. 

Jb) J/;l/3i>5A(^07-f K) (7=* *~)l>tfU 

-h) f h7tFP7 7>gtt, ^^;l/*^p^>£ 

^) (^F^ccxjl^u-F) 5^h^b FP77>^ 
f*. F U^^;1/V^P-^>^^ji^;U (*^U"S>£^? 

x^ju) ^jupx^a (j*)i>) byy^^-^u 

- F ) f h7t KP77 ^F^^l'^P-x 20 

(pf^JU) (-r b"?y — F) f h7bKP7 

bT* (^>£^^;U>>^p^>£*>.x^;U) 
^;t,px£A (-f-h^xr-Jl^KU— F) 7- 

F^b h*P.7 7>^ is&WOZiSX.^-)], (-O^ 

>>;U:n^^A (jt^jv) (^F^^-H-^U- 

F > rh7tFP77 t^^JU^^P^>£i? 

xr.;l, (^^P^>^i/x^;l/) i^Unx^A (t K'J 
F) (7-h77x-;l/#i/-h) fh7t Kp^^>0§ 

xxjl,) t^;l/rj^^A ( b F y F) 

F) f h7tKu77>||ft, b-* (^>£.y 
^#P^>£^:cxjl/) */;l.3-^A (b F y K) (r* 
r-h^b FP:7^>l§f*, -Y> 
^.jl, <^>^P^>^^x^;U) ^Ursx^A (t F'J 
F) (f h77xx;^i/-h) f F7bFP77>g 
ft, h i ;^^l/^y;^>i'P^>^$;x-;L' (^^p^; 

fh7t FP77>^ft, h'J^^J/'J 
;U^^n^>^^x^;U (->^ p-<> 40 
3-«5A (t Fli F) (f F77x^Wl/-h) h 
^b KP^^>ttft, F y :7;Ur*-p^^i^^p-o£ 
is^^yX, (->^P^O^t?i-^;U) yjU^^^A (b K 
y F) (r- h^v x.^)1>tFi>— F) f F7bFP77> 
Iff*, trx (^^p^>^^x^;u) ( f Vjt&jiisy 
;U) ^JU^^-^ A (r* V"?y F) r-byt. 

fp:?^>$§{£, tr^ (->^p^>^^^;u) (hy 
x ( h 'jy^^'jJb) ->y;l/) s^I/px^a (t 1 * F ^ 
7*^l/sKu- F) r* F7b FP77>«(*, bT* 
^p-<>^^x^ju) ( h y^^^^y;u^^-;i/) 50 
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p~^A (r* h h) fh7bFP77 

>$a{$> bX (->^ p-<>^^x^;L/) (-c>^;U) *? 
;Unx<? A (7- F .x^U^KU- h ) rh7bFP7 
-5>$§f*, ^^U>-b^ p^>£^x~;i.) t; 

A (^P^-T K) (r* F 7 7 F ) 

rh7b Fn?^ x^U>-b^ (->^p^> 

Zi>x.~ji>) ^;Up~^a (^P7-T K) (t^F^:?* 
~^<J*U— F) 7^ h ^ b KP^^>ltft, ^77'Pb'J 
^>-br^ (^^P-O^e^ji^^) t/;l/^z.^A ( >7 
07>f K) (-r h77 Jl/jtfu- h ) f h7bFP7 
^>£§f*. ^^>';ji/-bx (->^p^>^^x^- 

^P^-^A (^P7^f K ) (f F77x^U 

-h) r-h^b FP77 >#gft, ^^U>-b'X 0>>? 

^-JI/jKU- h ) 7^ h ^b Kp^^>tg«w, x^U>- 
bX (->^p^>^^x^.;U) iP;Upr.^A 
(fF77xx;^u- h) t h 7 1 FP^^>$gft, 
^;yDb'Jf>-bX (v-^ p^>^?>>x^jU) 
p-»?a (7^ h^^^^;u^u- h) f-h^ 

bKP7 7>i§ft, ^^^;l/->y;u- 1^^ (2>^p^> 

?KU-h) fh7bFP77>ig^ ^ U>- b'X 
(^>^P^>^ ^x^ijl/) ^3-«)a (b F y F) 
(•r ^^;UaKU- h ) f F7b Fo77>g», 

X^-U>- b^^ (5>^P^>^iPj.-;U) t?;l,zijr.^A 
( b F y F ) (7^ h ^^^^;U^KU- h) fF7bFP 

-/V7 f Db , 'jf>-t:x (e>4>p^>£^ 

^px^a (b F y F) (^h^7*^;l/*f 
U-F) 7*h7bKP77>|gtt, ^^l^y^- b* 
^ (ix^p-<>^^J.^;U) i/;l/P^»)A (t F'J F) 

(Tb^y jc^ijl/4f F ) r-h^b KP^^>|fft, 
b-^ (->^p-<>^^ji— ;t/) iP;Up^^ A (^£>x 
^Jj^^h) (7=* b^y x.—JltfU- b) f F7bFP7 
^>£t# v tTX (^^P^>t$r^x^JU) y;l/3^»^A 

(p - h;Ux>^;U^>^ h ) (f- byy 
F) f F7bh*P77>|gft t b'X (->^p-k>£^.x 
^^^.^A ( h y ^;l/^p^ ^>x;^^ h ) 

(ir b"yy h) r-h^b FP^^>igtt, 

b* <^^P^>^Sxj:-=.Jl/) yJ^r-^A (^>-fef> 
^^^^ h) (7^ b"yy b) fF7b Fp 

A (^>^^;l/^-p--<>-fef>x;U^^ h) <T*h^^^ 
r.;brKU-h) rF7t KP7 7>m, b'>; (rF^ 
^^;^^p^>^x^) ( b x )y 

b) (r- b"yy ^^jVt^U- b ) rh7t F*P7 
^>lift, bTX (^>vrx;u) ^;Ur3xH7A (FV7^ 
^P^^?>x;l/^^ h) (rF77x^u^ h) t- 
^bFP77 >iift, x^U> t'^ (^>T r r.;U) 
;l/nx^A (F»J7;t/^p>^>^tF) (f F7 
7x-;i/^u^h) fh7t FP77>i» ( Ayzfn 
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f'J^^-tx (-f>f r c.^) iP;Un-^A ( h 'J 7 ;U 
tP^f>^th) (fh77iiMl/-h)f- 
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